Maize is one of the oldest and most productive popular grains and can be consumed as food at various developmental stages from baby corn to mature grain. The maize can be processed in different products at traditional level as well as industrial scale. Due to vast corn consumption by people in this research the concentration of histamine ,some trace and essential mineral and also heavy metals has been determined in 120 samples of popular brands of canned and frozen sweet corn in 2014. These samples (60 of them were canned corn and the rest were frozen) were collected from different local markets of Tehran, Iran. For reliable, accurate and precise measurements, all canned and frozen samples had the same date of producing. Samples were randomly purchased for analysis and analyzed according to standardized international protocols by wet digestion method. Histamine content was determined by Capillary Electrophoresis while metals were determined by Atomic absorption spectrometer. The results obtained revealed that, the mean ranges of the elements analyzed in (µg.g-1) between the frozen and canned food are as follows: Ni (0.31 -17.44), Zn (204.14 -266.76), Cu (6.22 -8.03), Ca (1611 -8557), Mg (1063 -1208), Fe (1.98-87.23), respectively. Some of the measured values found, not only relatively high in canned compared to frozen food samples, but also exceeds the international tolerance levels. Histamine content in 95% of samples was lower than maximum level set by WHO. According to variance analyses of data, there was a positive correlation between the storage time and heavy metal contents especially tin, zinc and iron and they were varied significantly (p -< 0.001) after 3 months of storage .The monitoring of mineral and heavy metals in frozen and canned food samples is vital important challenge to control and improve the food industry strategies.
maize is original from Mesoamerica, it is very adaptable to different weathers, and nowadays its consumption is worldwide. In fact, the maize is the most widely grown cereal crop. . In the global production of cereals crops, the maize rank first after rice (paddy) and wheat. Likewise, in countries with developing economies, such as Latin-American and Africa the maize rank first and in Asia rank third after rice and wheat 1 . Due to its worldwide distribution and relative lower price to other cereals, the maize has an ample uses than any other cereals. In many developing countries the maize is a major staple food and its consumption is very high. The maize can be processed in different products at traditional level as well as industrial scale. Some special advantages of the maize beside the broad global distribution, its lower price, the diverse type of grains and the biological and industrial properties, make the maize an adequate product for its utilization. The maize has a very wide range of uses than any other cereal. It can be used as staple food for human consumption, animal feed and for many industrial uses. Maize in general is used in more ways than any other cereal. White maize in particular is preferred in developing countries as human food due to the organoleptic properties. In contrast, yellow maize is used in developed countries for feeding livestock and poultry. The yellow maize is desirable, for instances, to increase the yellow color characteristic of the eggs yolk. In any case, maize is used either home cooked and industrial, as fodder, feed animals and fermentation in various industrial products. Iran has to import rice and other cereals such as soybean, sunflower, maize and canola from India, Pakistan Bangladesh and Thailand 2, 3 . Iran imported 3.5 million tons of corn in the current year, more than half of 5.85 million tons which is needed by the domestic market 4 . Corn crops play major roles in the Iranian agriculture sector. Corn has important role in linkages within the agricultural sector among various crops and between crops and live stocks 5 . The yield of corn has increased from 32 thousands tones to 500 thousands tones during 1980-2005 (6) . Corn products in the diet provide a significant portion of the minerals and trace elements required by both animals and humans 7, 8 .
The most common heavy metal contaminants are Cd, Cu, Pb and Zn, and for canned food there is a great concern about tin 2 . Although tin is not a toxic element, there are studies reporting gastrointestinal perturbations when it is present in concentrations above 200 mg/kg [9] [10] [11] . When the chemical contamination reaches at this level the organoleptic properties of the food can be seriously affected. Tinplate is widely used in food industry as a robust form of packaging, allowing minimization of headspace oxygen and sterilization of foodstuff within the hermetically sealed can, giving a long, safe, ambient shelf life with no or minimal use of preservatives[Moreover, when the contamination reaches at this level the organoleptic properties of the food can be seriously affected. Tinplate is widely used in food industry as a robust form of packaging, allowing minimization of headspace oxygen and sterilization of foodstuff within the hermetically sealed can, giving a long, safe, ambient shelf life with no or minimal use of preservatives 10 . Some tin will dissolve into the food content as a result of the use of tinplate for food and beverage packaging, especially when plain uncoated internal surfaces are used. The Provisional Tolerable Weekly Intake for tin is 14 mg/kg body weight [11] [12] [13] [14] [15] and recommended maximum permissible levels of tin in food are typically 250 mg/kg (200 mg/kg UK) for solid foods and 150 mg/kg for Beverages 15 . The levels of toxins found in corn in commercial channels vary from country to country, however, it is generally noted that higher levels are usually found in corn grown in countries with warmer climates 16 . Histamine and the similar amine substances occur naturally in a variety of foods .Poisoning with histamine can cause the so called pseudoallergic reactions, in other words, it can produce symptoms such as: urticaria, eczema, diarrorea, or spasm of bronchi. The content of histamine is regarded as a criterion of the quality of food. Even if bacteria have been killed, the enzyme activity may continue to produce histamine. Histamine is produced by decarboxylation of histidine. Foods rich in proteins (fish, meat, and cheese -rich in free histidine) as well as sparkling wine and beer are regarded as histamine containing products because lactic acid fermentation also increases the histamine production 17 . In this study the primary objective was to provide information on the content of some mineral essential, trace and heavy metal elements (Zn, Ni, Fe, Cu, Na, Ca , Sn, Mn, K and Mg) in corn-based foods directed primarily for human consumption. Some of the studied elements serve nutritionally as micronutrients; however for tin no beneficial effects have yet been ascribed. Therefore, it is important to establish the dietary levels of these elements in the different brands of corn products commercially available and in fact currently being eaten by the consumers in two forms of frozen and canned. In the case of cereals food products eaten by humans require some form of processing, Whole kernel sweet corns processed by both canning and freezing techniques were examined. The second objective of this research was to determination of histamine in corn samples and compares it into two different forms of corn samples.
MATERIAL AND METHOD

Food Sampling
The food products were purchased at two different times in a month and continued for 6 months in 2014. These products were retained in their original containers to avoid contamination problems: frozen items were kept in a freezer until used. The concentration of mineral and toxic heavy metals has been determined in 120 samples of canned corn and frozen sweet corn, for comparison in 2014. These samples (60 of them were canned corn and the rest were frozen) were collected from different local markets of Tehran, Iran.
Histamine Determination by Capillary Electrophoresis
All chemicals were of analytical reagent grade. Deionized water was used throughout. The following compounds were used: 0.1 mol/l HCl; 1.0 mol/l NaOH; 1.2 mol/l H3PO 4 (dilute 12.2 ml of 85% acid in a 100ml flask); 1% solution of orthophtalate aldehyde; 1 mg/ml histamine solution (dissolve 167.4 mg of histamine hydrochloride and add 0.1 mol/l HCl in 100ml flask). The capillary electrophoresis instrument was programmed to run a voltage gradient of 5-30 kV over 13 min, with replenishment of the sodium citrate (20 mM, pH 2.5) buffer after every injection. The following rinses were used after each sample: water 1 min, aqueous NaOH (0.1M for paste extracts, 0.5M for fruit extracts) 1 min, water 1 min, running buffer 1 min. Detection was at 212 nm and the operating temperature was set to 35°C. Samples and standards were injected hydrodynamically (50 mbar for 10 s) 2, 18, 19, 30 .
Zinc, Manganese, Copper, Nickel , Tin and Potassium Determination
For Zinc, Manganese, Copper, Nickel , Tin and Potassium concentration in canned and frozen corn samples , powered samples were dried in oven for 36 hours at a temperature of 85°C. The samples were then ground and sieved through 0.5 mm sieve. The powdered samples then subjected to the acid digestion using concentrated nitric acid (65% Merck), Sulfuric acid (96.5% Merck) and per chloric acid (70% sigma). Analar grade hydrogen peroxide (about 30%) also was used for the digestion. Application of concentrated HNO 3 along with thirty percent hydrogen peroxide H 2 O 2 (Merck) for mineralization of samples to the complete digestion of samples (25) (26) (27) following Environmental Protection Agency (EPA) Method 3052 was done. Two gram of air-dried of each homogeneously corn samples accurately weighed and 30.0 mL of the digestion mixture (4 parts by weight of nitric acid: 2 parts of Sulfuric acid & 3 parts by weight perchloric acid) and heated slowly by an oven and then rise the temperature. The remaining dry inorganic residues were dissolved in 30.0 mL of concentrated nitric acid and the solution used for the determination of trace and essential mineral elements. Blanks and samples were also processed and analyzed simultaneously. All the chemicals used were of analytical grade (AR). Standardized international protocols were followed for the preparation of material and analysis of heavy metals contents 2, [20] [21] [22] [23] [24] . The samples were analyzed by Flame Emission Spectrophotometer Model AA-6200 (Shimadzu, Japan) using an air-acetylene, flame temperature: 2800°C, acetylene pressure: 0.9-1.0 bar, air pressure: 4.5-5 bar, reading time: 1-10 sec (max 60 sec), flow time: 3-4 sec (max 10 sec), using at least five standard solutions for each metal and determination of potassium content was followed by FDA Elemental analysis (25) In order to verify of reliability of the measuring apparatus, periodic testing of standard solutions was performed . The accuracy was checked using quality control test for fungi and their substrate samples to show the degree of agreement between the standard values and measured values; the difference was less than 5%.
Iron Determination
The aliquot was passed through the atomic absorption spectrophotometer to read the iron concentration. Standards were prepared with a standard stock of 10 mg/L using ferrous ammonium sulphate where 3 -60 ml of iron standard solution (10 mg /L) were placed in stepwise volumes in 100 ml volumetric flasks. 2 ml of perchloric acid were added and then brought to the volume with distilled water. The concentration of iron in the aliquot was measured using the atomic absorption spectrophotometer in mg/L. The whole procedure was replicated three times [26] [27] [28] [29] [30] .
Calcium, Sodium and Magnesium Determination 5 ml of the aliquot were placed in a titration flask using a pipette and diluted to 100 ml with distilled water and subsequently 15 ml of buffer solution, ten drops of Eriochrome black T indicator and 2 ml of triethanolamine were added. The mixture was titrated with Ethylene-Diamine-Tetra-Acetate (EDTA) solution from red to clear blue 31 .
RESULTS AND DISCUSSION
Results were determined as mean ± SD of dry weight from three replicates in each test. The samples were analyzed by wet digestion method and standardized international protocols were followed for the preparation of material and analysis of heavy metals contents and analyzed by Atomic Absorption Spectrophotometer in Research Laboratory in Pharmaceutical Sciences Branch, Islamic Azad University.
The mean values of mineral and heavy metals and histamine concentrations in canned and frozen corn samples studied are given in Table 1. In  table 1 , obtained results show that, the highest concentration in canned food samples was for tin, 314.22±18.04 and lowest 33.74± 6.02 (¼g.g-1 DW). According to variance analyses of data, heavy metal concentration and histamine in canned corn samples were significantly affected by company factory and time of storage. This research show a significant effect on the Nickel, Iron and Tin contents in corn samples tested (pd"0.001) as these mean metal contents in canned corn samples were significantly higher and even in canned samples especially tin, zinc, Nickel and iron concentrations were varied significantly (p -< 0.001) after 3 months of storage. In figures 1, 2 and 3 the mean contents of these metals were illustrated in canned corn samples after 3 months of the production date. Figures showed that even in canned corn the differences of metal content are remarkably high.
Canned and Frozen Sweet Corn
Canned and frozen sweet corn are widely accepted food products and are an important part of the human diet. In canned or frozen corn where the whole kernel is eaten the drained edible product (7) . The major differences between canned and frozen corn are storage temperature and storage container. All items designated "canned" in this study were purchased in metal cans, whereas all frozen items were purchased in 450-500 g weight packaged. After these samples had reached ambient temperature conditions the liquid was drained off completely before weighing the drained sample for analysis. Results are summarized in Table 1 (on a dry basis) of the metal content of canned and frozen whole kernel corn. Except for the higher value for tin, Ni and Fe in the canned yellow corns (brand O and E), other metal values for canned and frozen corns were approximately similar.
CONCLUSIONS
The studied measured metals in processed and prepared corn food products are inherent in raw corn in parts per million concentration range. These naturally occurring trace elements are concentrated mainly in the germ fraction of corn. As might be expected, in the variety of unprocessed or processed corn based foods analyzed metal content depended primarily on whether the germ was present in the finished product. By relating metal concentration values for the corn foods selected to values established for whole kernel corn. It was possible to indicate that minor additional quantities of these same metals may have been introduced into the products as a result of processing. In conclusion canned corn products studied here contribute only minor quantities of histamine, Iron, Nickel and Tin to the diet when the total amount of food eaten daily is considered. Of special significance are the extremely low quantities of tin in all corn products. 
